Human umbilical vein endothelial cell killing by activated neutrophils. Loss of sensitivity to injury is accompanied by decreased iron content during in vitro culture and is restored with exogenous iron.
First passage human umbilical vein endothelial cells (HUVECs) were sensitive to killing by activated neutrophils and reagent hydrogen peroxide (H2O2). Catalase and deferoxamine prevented killing whereas soybean trypsin inhibitor and superoxide dismutase did not. In these regards, HUVECs are similar to previously characterized endothelial cells from bovine and rat. Although first passage HUVECs were killed by activated neutrophils, sensitivity fell off rapidly as the cells were maintained in culture. At passage 2 (four population doublings), and beyond, HUVECs were highly resistant. The cells also became resistant to killing by reagent H2O2. The acquisition of resistance to killing was not accompanied by a failure to up-regulate neutrophil adhesion molecules or to support neutrophil adhesion. Levels of intracellular anti-oxidants (total thiols, though not glutathione, glutathione peroxidase or catalase activity) increased as a function of passage in culture. However, levels of glutathione and total thiols in late passage (resistant) HUVECs were similar to levels in late passage rat pulmonary artery endothelial cells, that were sensitive to killing by activated neutrophils. Cell-associated iron in HUVECs fell as a function of time in culture. By passage 2, the amount of total iron measurable with the Ferrozine reagent was only about 30% of the amount recovered from first passage HUVECs. The loss of iron from the cells may underlie much of the concomitant resistance to killing because when the cells were pretreated with iron under conditions in which it could be taken up, sensitivity to killing by activated neutrophils and by H2O2 was restored.